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(54) DECOMPOSITION TREATMENT METHOD OF FLUORINE -CONTAINING 
COMPOUND, CATALYST AND DECOMPOSITION TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently 
decompose and treat fluorine compounds containing 
only fluorine as halogen such as CF4 and C2F6. 
SOLUTION: In the method for decomposing and 
treating fluorine-containing compounds, gas flow 
consisting of fluorine compounds containing only 
fluorine as halogen is brought into contact with an 
Al-containing catalyst such as a catalyst consisting 
of At and Ni, Al and Zn. A! and Ti at about 200-800" 
C in the existence of steam and fluorine contained in 
the gas flow and fluorine contained in gas flow is 
converted into hydrogen fluoride. Further, the device 
for decomposing and treating the fluorine-containing 
compounds is equipped with a reactor 15 filled with 
the catalyst 14 containing Al. a water adding vessel 
in which steam is added to gas flow containing a 
compound consisting of fluorine and one of carbon, 
sulfur and nitrogen treated in the reactor 1 5 and a 
heating means consisting of a preheater 12 and a 

heater 13 by which one hand of the catalyst 14 filled in the reactor 15 and the gas flow 
containing fluorine compounds 1 introduced into the reactor 15 is heated at such 
temperature that the fluorine compounds 1 are hydrolyzed. 
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0 0~8 0 OX:(Di^&X'i^f&^-l±XmSB:axm.'i'<D 

m^m2] immntii^^x. mmyym<t-^m^^ 

ts:ff:^m^. Altit^. Zn. Ni, Ti. Fe, S 
n, Co, Zr. Ce, S i RlXP t <D^-5*^e.iltfn 

mMms] m^m2tzim<D:^miz^<'^x. mtmm 
[»^«4] m^m2\zBn(D:^mzii^^x. mmmm 

[81*^5} m^mi\z^m.o:^m\z^^^x, mmyy 

5fe{k-&<ijSr-i-tr:tfxat*iCF4 . CHFj, CjFj, C 
,F,. c«F„ CsF,iO;^£S7y3!l^t:^i^O'>;5£<i 

<t fc-:>^&o^H F t \z^m-r^ c: i ^^gsii-r-s yym 

tiiiT^mt^SFi ^Kiti^yymt'^''^^'^^. gSF 

s ^ soji:so,o'>;k< ii^~^ii.nyi¥ ii\z^mT 

#-r.5;yxgft*^NF3 J:0/<£S7-;/^{l:'&t;^^^. 
NFj S;NO<i:NOj<i:NjO®iJ^;S< i*)— ^^Sy^HF 

m^ms] /sairytLxy ym^-^^^-^y ym^^ 

m. ^misi.rsmnii^im\-£rLtz7tmt(Dit'^mzx-^is 

*?)2 0 0~8 0 0*C<^iaST'^M$1i-TStitB;yxoft4'ro 
7 mit^¥>lt:ia7ii^m LXyyit7i^mizm<tl.. 

[IS*«1 0] SS3iJ3i9Ci3(-iT. Alt, Zn, N 
i. Ti, Fe, Sn, Co, Zr, Ce. SiRJl^P 
tO:5-&*^eatftlfc'>/U<i:t)l-Pi:75^e.7itO. A 



1 : M (M«Z n, Ni, Ti, Fe, Sn, Co, Z 
r. Ce, S i <D:>fj:< it) lO) <D1S^-Itdt A I 5 

m-^mi 1] 0 (cE«©Mj«fc*3t,iT, H{c 

s^o.i ~2 oa«?s-&trri:*i^iafr^7-yifi-& 

[tt*«l 3] W*«l 0IClB««®^«tC*3l/iT. A 1 
iP t*''e./j:f3, PtSrO.l ~2S*%-g-tJC:<i:^# 

t, KKJi&glT-^aiS^n2)7';/^i:K9^, SiiM, ^s^O 

i^t(Dit'^<^^'^tsii7.m}Z7i<.m9i.i:mim-ri>7iimM 

n'S.7-y^ft:^i^-^*;y;^git©'>fj:< <i:t)-:;^€-7-y^ 
it^mmyS^^M L -5 -5 S tfiD.fi-r S ©i)DM¥ 

mtt:m^ftzLt^i^wit-r^yyf^'^mit'^m(o»m 
1 5 ] m^m 1 4 tcsB«o^gir*5t/^T. t5tB 

i*-rsfcJ6©gf:*J7.Jiti^«S:«l;^fcIltS:1#mtri)7 
[0 0 0 1] 

SF5, NF3/j:i:©J;'5ICADy><tbT7-y^*-&W 
CO 0 0 2] 

[^^M(D^W:1 CF4, CjF,. SF,, NF,nc£co± 
^ C/\ o > i b T 7 -y Sr^^f -5 7 y ^{k^#» 

[0 0 0 3] CF4, CjF,, SFj, NFj/ifro^fX 
«. ^t^SiBicfiS;^Ji:LT7';;fS(F)Sr^<'&*bTV^ 
7-y^«-r'<TCD7c^<D4'T-t)^i:t)m^^ttS*^ 

si<. it^mz$miz^mumn=s:miSi-r?>. ^izcF 

4, CjF,/d:i*«^J-?l^**<^<. RfS-mz^Li^mn 

mmi^^<of)mi^X'h^. 

[0 0 0 4] 5j-»sas:&fttLT. ^la, ti^sti^o 
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^t, 1 0 0 0'Cj5<T*8«^-r.5fc 

^&Lu^^X'^mx^?>^mTb^!ii'mx$>^. 
[0 0 0 5] /sayyit-^t^iD^mmmiz-Di^x, c:n 

^X'\zm-^timf-fy^tii^-^nx^^^t^. *%Hj<^^*^:tf 

;^ T -5 A D > i L T 7 >;/ * <D i^;- ^ ^ r -5 / N P ^ > 
<t;-&ife*5J-»Ufc<i:li3S^«ii>;il,i, #§l¥3-66388 
^iiSfctt, ^^-7t:'^tsMm\zi:i,/\n^>if^<^ 

-ttl/itlBasnTOiS. Sfc, Chem.Lett. (1989)pp. 19 
01-1904lCSa«$nTtri-5J:5fc. |Sg(^6.«, FejO, 

/Stt^iS-ffll^iTCFC- 1 4 (CF4) <&iD7i<^i-/g-r 
^^-^Lfjid^rsfc. Aay>iLT7 
ym<D^t:'^m-r^y ymt-^m(D^miZ'Z>f,^Xit, W 

M¥7-ii6466 ^'J^mz, yy^tTit-mmmmmmt^i)^ 
'=>rj.^ifmmim^-^tcmtim^-^tixi^^^mmx'S>i>. 

[0 0 0 6] 

4. C1F5, SF,, NF3^ct*©i;-5f'Any>iLT 
CO 0 0 7] 

mm^m»:-t^rzit<D^mi ^^m^<b\t, cf^, 

CjF„ SFs, UFitj.iiC0^0\Z/\ay>tLXyy 

(Dif^^[ZX^ts:ff7.mt:. 7K^m<7)??«ETT-A 1 
^-C/J:*Mj«<i:^5 2 0 0-8 0 0 "CT^M^ii-Hate^ 

mit-t^tMTK^mvx, :ffxm't'<Dm^yymt-t<^ 
^yyit7Kmzm<tr^:^mt:M.f''^tivtc. 

CO 0 0 9] ^^;tfXT*-5CF4 , CjFj^(0J;-5fC 
/\ay>tLxyyf^<D^^^mT^/\ny>i\:-^<^ 

CO 0 1 0] ^%B^<Dfctikt-riy ymit^mt, ad 



5. 'fk^'KiofiifiKfiK^j-tUTtt, yym. ^m. mm. 
fisn. s^fiifTSo. it^m<D-mti,xitcF , . 

CHF„ CHjFj. CHjF. CjFj, CjHFs. Cj 
HjF^. CjHjFj, CjH^Fj, CjHsF, CjF„ C 
HjOCFjCFj, C^Fj, CsFj. S F5. NF,^T- 

CO 0 1 1] *%Bg(D7-ymft:^#j^^$as*tet:i5(,i 

T(i. A 1 ^-^AjX'U^mm^mf^^^, a i «s{t:i^© 
}^T'iBtie,ns, A 1 iim&.X'm^^^z.tAix^i>ibi, 

■€-©S75^C. Zn, Ni. Ti. Fe, Sn. Pt. C 

0. Zr. Ce, S i ©^•^®iJ>;i£< i:t,-fiic^>iJia-& 
itxmf^^^:itt^m^^. ^ibiz, c:tie)OM!«t3S* 

CO 0 1 2] M«eflgiUTiJ5"S^C©«, 

m^^Mmm^^^-D:itx3b^, ::nii<D^m^7n-rm 
m^nmizmmj^fz^M, a i iOtm^xt,mm-r^^ 
mizj:^x]Si^^-}^mi±m^mzf td^T-^ ^ c i 

C0013]Alt. Zn, Ni, Ti, Fe, Sn, 
Ft. Co, Zr. Ce. S i t,cOii>;i< i: t>— fig 

fiE^i-c!:a-&S5{ki^©^^ffiT-#ffi-r-5. Zn. Ni. T 

1. Fe, Sn. Co, Zr, Ce, S i li^fb^t). * 

mxit, AI:M(=Zn. Ni, Ti, Fe. Sn, 
Co, Zr. Ce. S i(D'ptt< tt> 1 -Z)) (Dm^f-itA^ 
A 1 Ti^S 0~9 dtJUXXMtiS 0~ 1 ^EJUXX-^^Z. 
tJ&WSUV^. SitttA 1 tP t*»^!te-5ttjlKfC*J(.»T 

Pt^O.l ~2w t %-^^-r-5C:i:/iWSLti. 
A 1 «^1-<DSSDfig^i-©S^iat2^HF^{C-r-5C:i:{Cj;o 

CO 0 1 4] St»fi4«E^^*#StCttffljlSEf ©A 1 ,0, 

O^S{k*«lM-r«.c:<h7>i^r?iT^i3, Ni. ZnUa 
Sr-^WlxTN i A 1 jO^, Z n A 1 jO^T^ci'cOJ;-^ tC. 

0. 1 ~2 0aft%*<»iLl.i. 
CO 0 1 5] *%BJ(D5^-^J{ia;^teT-«. C F, , Cj 
F,/j: i: © 7 •> ^<t:^il^;$^ty;tf ;;?.0it4' tcK^Sr^iO L 
Tt)J:i», »«;«f;^*05CO;^j:f(Dg?-fkKit43^5gpc:<i: 

CO 0 1 6] 7-yS{b^i^05J-^Si£:wf^SMi^j:Ki£:fc 

» ± -5 i^c t) <o s . 
CO 0 1 71 
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CF4+2HjO-»COj+4HF 
CiF5+3H,0-CO + COi+ 

CHF3+HjO-CO+ SHE 
(S2) (^3) OK^ST-ttCO^J^^figf -575^. * 

[0 0 18] ^JD-r^TKMSoSli. fflS-r-5 7 5/3g{t: 
^#1* © F S i '>7i < <i: t) i5|l|c757K^^i'^*ii¥^i-r -5 ck 

[0 0 19] yymit^'^^m7mm-r^^it^iELmt, 

IU2 0 0~8 0 Or^ijif^ bt,i, ^^ii^'y*^:*^*^ 

sjsiasis, ^5 0 o~8 0 o*C75WS tti. cnj[j^± 

m<O-^^m^0. 1~1 Ovol%i-r'5C:.i:dW^b<. 
6.»cif*L<tto. i~3voi%Ta&*. ^^if 

mt, 10 0S^~1 0,0 0 0 SB$*iJf*L<. ^f, 

icjfSKfil 0 omm-s, 0 0 0 ftP^T^-g.. ^r^i 

mm (h-O fSS:^S;tf7>ogg (ml/h) /M!«fi (ml) 
[0 0 2 0] *^BJlCJ;S7y*{k^i^»«^!l31:^fe!c 

c:i:*<a$LOio 7;^*Ui:bT^i. *m-ft;;t»;p->':7A 

[0 0 2 1] ^fcS^CDA imPAt 

LXit. r-7)US.i-, r-7)\^S.i-t 6 -7Jl'S.i-<D 

m-^<^u^^mmr^zii-A<X'^^. ^^iz^--^-^ 

[0 0 2 2] :^^BMcoMm^mm-r^rzib(DQm^^!& 
^(Dm^tLx\t. m^m. mm^. 7y=^-^h.m.. 

^. z.nit><Mm«^^^mx^^. 1 \wMt.\^x\t.. 
mm.'j-^y. ^9-7-j)\'fs.E^m.^-t^z.t.i3^x^ 
5. 



- (S^l) 

HF - (iC2) 

- (SCS) 

[0 0 2 3] *^B^©M^KcDSififfi«ffi^<D®iiS<DSia 
[0 0 2 4] S/c. *^SJ{ct3ttSMJKtt. ^-WiSSi 

[0 0 2 5] :$^mm<Dmm:^m?:^m.-r^rztt>\zmm^ 

<Dfc©TJ;Vi*i. »«*i5g^;^<i:LTHF;&:i:OJB:ft14 

[0 0 2 6] :i^fSB^<Dmm:^m?:^m-r^tci6iz^m^ 

mt'^<^<Dmm^mmT^^&m^ii-£i}xm\zMLx^ 

fl(rffittj«<i:*2 0 0~8 0 0 •CWiaflgTSftft^ii-Sfc* 

/«.Si.itt7;i';^U*^a?Ti5fe?^bT^^i-«^figfj1'© 
=g?{t;^mo-gl5i:S02, S Oj^Wffig^K-fb^XT)— SB 

mnmim. ^mm\:m^m.mmts.iz\z^^xws-r^ 

[0 0 2 7] K^©¥«fl!:X«'V*%qg©7-y^{t^'gj 
dtlSrfiJfflb. *^BJOM!«(D^».S:CF4 7ii:ro7'y|g 

it^m<r>mii7.'7^>\zwimh. ii!.m%^fm\^xmm 
-rtitf, yy mit-^^^^m^m-t^^ii^^x^^. ^ 

^^c i: €r (!S«-r -5 X S: 111 1^ (C U T t> J; 

[0 0 2 8] :^^Bn(Dy vmif^^(D^f^im-)sm\z^ 

[0 0 2 9] 7-y^ft^i^^^:«/;^$fiaa-rs^^. ^J- 
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i)mmttii>i)i. mmti>mm*mT& 
[0 0 3 0] :^fsm<D7 •ym<t-tm<D^m!iE=m:^mit, 

CO 0 3 1] y ymt-&o^<yi»m<itJi^mn.t<D^^sizx 

CO 0 3 21 

nm\zm.mir^. :^^m\t, cnf>mmm\z(D^m&-^ 
CO 0 3 3] mut, ¥mi^x.y^>cfxmxmi^^^m 

CO 0 3 4] X-y^>i^iaT-tt. «JELfcX5;5^>if 

[0 0 3 5] c:<^S^ffi;y;2i{r^^3^^JabCF4 ;i<fc' 

^S:^iiDLx;tsjs;y;^ 5 ^^Mumzm^. ^mum 
STis, sf£;;yx5S:. -^f^mmi, ooos^ (^ra 

iiS (h-O =SiS//Xstfi (ml/h) (m 
I) ) O^fr-CA 1 &#^-C/J:•5M^«i:^5 2 0 0~8 0 



(0 0 4 1] gATt±IB^ft=lc;tev>TR»tcttL^c«-M 
[0 04 2] mmi ; rfT|g<0'<-T'f h*»*i& 1 2 0 -C 

0. 5 Bfre^j^fiEu. $e.frj^fiEas^7 o o-ccstf 2 
^Femegbi^c. #e.n7i:t>^*^^S(3An. sookgf 

UTO. 5- Imm «tS t UTtS^tcStUfc. ^^^OM 



«. SiS;*/^ 5 6 i&FID (Flame Ionization 

Detector ©BSfi;) DV hi'^^. TCD (Hierm 

alConductivity Detector <r>^W) ^fT-i? nT 

CO 0 3 6] 01 0 C. 2(s:!S§«05a3lgg©-C9J€^ 

:/u-i 0T-**i7.:/w-$n, ;yx+®s i f,^© 

m»il&l l^T«S($nfc*7i:7Ji^l?ftSil 2F^Tt- 
^-i 3\z^Kilaam-^n^^o\zu-DX^^z,, K^-^i 
StiAl ^^tyflSa^ 1 4S'3fe«b75:fe(©T-*-2). X, R 
5©^atC. TtcOX^^l^-^gl 6*^t--5!^^ 
^1 7&Dt*(D;^:7^U-#gl 8<&#b, SJ***19* 

-2 1 {cj;0 5i*^n. ggtts^*9»7p>y2 2-e?i7i^n 

X'3b^. 

c 0 0 3 7 ] {^mm 1 ) **ss«^j , &a y mit-^ 

CO 0 3 8] 9 %«±<DC,F5:tfXt-25^^^i[lD 

L-Tf&S^Lfc. ;i(0^m^7.iZ. ^iE>^Z7Km%^m1Mh 
Tz. *i^^«M*^*50. 2inl/'ininTS;S«=±gl5'\V-f 

;tf7.tf©C2F6«««^0.5%T-feofc. Z-OKlt^iiT. 

!«<i:2^rBi3i*2. 0 0 0 ^Bt-c^M^-e-fc. 

CO 0 3 9] K^««(^g3 2m<0^ yn^)l^<OBLP8' 
:/'J>i^;^-fi-. JS^1-fc4fcaiL,fc. C,F,o5^^^tt, F 

Co 0 4 0] 
C»l] 



■XI 00 (%) 



(ai) 



CO 0 4 3] mm2 ;mBSO'<-T'f b^^^^ 1 2 OX: 

X'lmmnmvtz. z.<D^i^m^2 o o s\z. mi^mm 
6*ifati8 5. 3 8 g ^mt^iytz7i<imm^m\iv. mm 

Vft. mmm.. 2 5 0-3 0 0'CTi^<j2fl#W^jSL. 7 

0 0*0-^2 Bfrem^bfe. ssfigtisfa^. ist^^j-ttUT 

0 . 5 - 1 mm iKS-t LXUWzm Lfz. ^^f^coMiiSM 
fiicfii^^ JtT-A 1 : Zn = 9 1 : 9 T'^t^ 
fc. c:oftb!«tt. Aliffiiia. Z nKfk#i©«7SWcZ n 
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[0 0 4 4] : rffSgO'^C-T'f 1 2 CCT'l 

^raSiSL^S:. COfejtgt»*2 0 0 gC. ffigg:^>y^r;i. 
6 TKfQfgj 5 0. 9 9 g ?&^*^bfc7K?g?gE4^ibDL. jii^ 
Lfc. SM^, 2 5 0-3 0 0t:T-^2^PBmiSL. 7 

0 0"C-C2l^rBlj^figU^c. ®t>^^ttLT 

0. 5- imm m.mti'XumzmL^. ^^m<ommm 

figttH^^htTA 1 : N i = 9 1 : 9 (^EJl/SS) 

t. dcDM^ta. Aimim. Nimim. niaii 

[0 0 4 5] ; ifr|g©'<--7'f 1 2 O-C 

Tii^mft«^Lfc. co&jsf»jk3oo gtr. mm-y 
^ju 6 *?ati 1 2 5 . 0 4 g ^ma^ i^tzTummtimu 

L. rii^Lfc. 2 5 0~3 0 0'CTJtJ2^PBm 

St, 7 0 0*C-e2^PBm^Lfc. jg|^ife*t»^. 

(OfiSSKafigai^^itTfA 1 : N i = 9 1 : 9 (.^EAX) 

T$>^rz. ^(DMrnu. Aimim. Nim^mRv^t'j 

1 A I tO^<Dm^wt<tm^^ts. 

[0 0 4 6] mm5 : ffrigco-v-v-r Ht&*& 1 2 o*c 

7?lB#P=miiLfeo ^®^)St»*3 0 0 g<t 3 0%BffSf 
5^5'>^^3 5 4. 4 g 5:»E7k*?)3 0 0 gi&^JDL.ri*i 

2 5 o~3 0 cctfiKjs^ra^^ 

L. 7 0 01CT-2B#rfl«Efi!cL7^c, g$l.^:Ji- 
ttLTO. 5- iDim *i@i:bTK^{-#^U;t, ^fiK^<D 
tt^mfiKfi^^tfctrA 1 : T i = 9 1 : 9 T 

[0 0 4 7] mme ; rfTi5<D^-Ti' hm^^ 1 2 or 

TmPalS:j®Lfc, c:(D^^*»*2 0 0 gic. {«Sfg^9 
*|Oi^l 1 5. 9 5 g ^igA^LfcTK^jS^^ljaL, jgi^ 
Uyt. mm^. 2 5 0~3 0 0'CT?*52^KeigL, 7 
0 0*C-C2^rBmfi£L:t. )^figi^**»5^=, m^mfLT 

0. 5 - Imm m.%tiyxu.mzmhrz. ^i$.m<^mmm. 

JttfA 1 : Fe = 9 1 : 9 

it. 

[0 0 4 8] mm7 : T^ig<7?'S--7-f hm^'i 1 2 or 
T- 1 ma^tSiLt:.. z.<nm,mm* 2 0 0 g ttftm- 

rrzKfP'^ 9 5 . 4 3 g $i§*^Ufc7ic^«?<&^J!JDb. 

jg^^, 2 5 o~3 0 o'CTi^2^r»iftjisib, 

TO. 5- Imm ifeStbTiS^ir'g^Lt. 
^mtm^tfVAl : Sn = 9 1 : 9 X^r) 
It. 

[0 0 4 9] mm^ ; famn^--^^ 1 2 or 
T- 1 mm^mx^tz. z. <Dm.mm^ 2 0 0 g tc, v- h □ 

>?7>5>Pt (II) ffigg^JK (P tigS4. 5wt 
%) 2 2. 2 g*ifig7jc2 0 Oinl-Cl&IRLfc*J§JK*^iD 
fg^iLfc. 2 5 0~3 0 0'CT*D2^Fb^^ 

i^L. 7 0 0rT-2lifFBmfiSSLfc. j^^tlSr^i*. iSt,^ 
«-ttLTO. 5- 1mm SastLTK^t^Lfe. 
©ftfe!««A 1 ,Ojl 0 OfiftSSIC^tLTP t $0. 6 8 



[0 0 5 0] )SJS59 : r|Tlg©'^--7'f 1 2 or 

T 1 nN^^hft. z.<Dm.m9ti^ 3 0 0 g fC. A 
;U h 6 *ifa!^ 1 2 5 . 8 7 g <£)§A^Lfc7K»?S?£^lin 

rg»Lfc. rli^^, 2 5 0~3 0 0'CT'*1}2^Fb1^ 
i^U. 7 O 0'CT2^raj^^lx^c:. 
5J-ltLT0. 5- 1mm 5|agtLTH^fC«Lfc. 

(Dmkumm^vcxAx co = 9 i : 9 (^;i/96) 

T-h-:>tz. 

[0 0 5 1] mmio ; miRO'^-v-f vm^^ 1 2 0 
■CT-mraftJiibfc. ;i©&jst&*2 0 0 gic. ffissv? 

;P=]-;i/2*fai^7 6. 7 0 g ^^7&''Lfc7K!g?E€:mija 

mmvfz. mmm. 250-30 o'CT'i^u2^rBm 
SL. 7 0 ox^xzmr^m^vit. mfSimt:^^. ist* 

4^ It LTD. 5- Imm feSt LTSS^JCttLfc. 

(Dmmm.mtm'j'itTA 1 : z r = 9 1 : 9 

[0 0 5 2] »i«l 1 : ^m<D^-T-i h«»**l 2 0 

x:x- immw&vtz. :L<D^mmm2 0 0 e\z. mm-t 

U-^AeTKfP^ll 2 4. 6 2 g S-^*^bfc*?§?SE^-^*D 

b, mmi^tz. MM^. 2 5 0-3 0 ortriftj2^rBm 
fiib, 7 oorT?2i^rBmfi!(bfc. >^^m^fiiT^. gsv^ 

5i-ttbT0. 5- Imm ^gibTK^fC^bAc, ^fiK^ 
Wffij^fflfiKtiiS^tfc-eA 1 : Ce = 9 1 : 9 
Xh-otz. 

[0 0 5 3] Mii 1 2 ; rUKO'^-T'f 1 2 0 

"CTlPtPBrniSbfe, C:0^iKI?»*3 0 0 gtC. 2 0w 
t % -> 'J * V'^H 2 9 . 1 9 g bfc7Ki^^«-^*D 

b, mM\^tz. mm.'ik. 250-30 o"CT^2^rBm 
jsb, 7 0 o'CT-2^rBm)«bfc, >^^m^^^, 

^J-ttbTO. 5 - imm )KStbTKi^fC«b7t, 
CDtti«fflfig«Jl^Jt-CA 1 : S i = 9 1 : 9 
Xh-Dtz. 

[0 0 5 4] ±fBfii«El~l 2©SJSffl«7 0 Orx-CD 

IS^*S^i£^2 iC^fo A 1 t Z n*^e.^C-5M!KS.tXA 

[0 0 5 5] 2 ) i^nmm\t. mmm i ©mme 
Atmii'Aiwm. N i i^i(s^^ffl^», AitNiomeK 

^^xh^. 

[0 0 5 6] M!«4- 1 : tUBSOJ'^-V'f h*»*Sr 1 2 
0 *CT 1 ^HftjlSlbfe, dOeHg^ft* 2 0 0 g fC. i^g^ 
r:y^rjl/6*ftl#l8. 5 2 g *}$*»bfc*}§SK$SSiHI 
b. ?g^bfc. rli^^. 2 5 0-3 0 0t:T^i«J2^FBm 

itgb, 7 0 ot:Tf2^rBm/Sbft:. ^)5it^<£t»^, m^^ 

»ttbTO. 5- imm iastbfc. ^fig^CDfttiSffl^Ktt 
^^tkT-A I : N i = 9 9 : 1 XS>-oft. 



(7) 



-^mW- 1 1-7 0 3 2 2 



[0057] MJi4-2 ; rfii5®'<-V-f 1 2 

r:•y'5r;^6*ft!KI6 6. 5 9 g «:^g7b»Lfc7K^^S*^^JD 
U. jgMLfc. SM^. 2 5 0~3 0 0'CT^2^FRm 

iSib: 7 oox:x' zmm^^vrz. ^m^^iBn^. 

^JitUTO. 5- Imm StStU/t. ^«!6^©fl!i«afiE« 
^^=-H:TA 1 : N i = 5 5 : 5 T^ofe. 

(0 0 5 8] Mj«4-3 ; 7tiiS©'><--71' h*»*^& 1 2 

oncT-i^Fal^itb^t. c:(DK/^*»*2 0 0 gtc. mm. 

-:yir)U6^m^2 1 0. 8 2 g i&ig*^Ufc7k^^<&^ 

jinu. mmhrc, i^mm, 2 5o~3oo'CTjKj2^PBT 

V»»ittTO. S-lmm igtgtLfc. ^fiK^©M!«mfi£ 
ttS^'itTA 1 : N i = 8 0 : 2 0 (^rJl'9g) T?fe-D 

[0 0 5 9] M^4 - 4 : rlTggCD'<--7--r 1 2 

o'c-cmFBrnj^bfe. C:®^jS|»5N2 0 0 gJX, «gE 
z:«y'!r;P67Kft#;3 6 1 . 1 6 g LfcTk^a?*^ 
5DL, Jgj^bfc. jgM^. 2 5 0-3 0 0X:Tm2mm 

l^^ttbTO. s-lmm ^^tl^tz. ^flc.^(DmmUeS. 
ttSS^tkTA 1 : N i = 7 0 : 3 0 X$>r> 

[0 0 6 0] Mm4 - 5 : rfTlg©'^--7'f ht^^^ 1 2 
O-C-Cl^F-miSlbfc, :i(DKj^i|!&*2 0 0 gfC. mm 
n-y^r;P6 7kfaife5 6 2. 1 g *}i-if, **^jboU;/i*i 

esMbfe, mmm. 250-30 o'CTi«j2BijF«mjs 
b. 7 0 ot:-cr2^rBm^KL7:t, m^'^ 

ItbT 0 . 5 - 1 mm m.%t Vtz. ^fiSt^OM^M^tei^ 
?-JtT-A 1 : N 1 = 6 0 : 4 0 (^rJU^) X'$>z>ti. 
CO 0 6 1] mm^. ®i«4-l*^ei4^4-5 0?§tt 

CiFsJg«^2%i:L, -eti^t-r^i^TKOTfi^r^O . 
4ml/mintUfci^^tt|li^«3J 1 i:l^^^©:;&ffiT-I^-c 

fc. u^mih6mf&m<D^mmt:m3\z7F:'r. ni/ 

(N i +A 1 ) 0^:;i/%7j^2 0-3 O^EJUXa^ttizm 
'bSt4j&<?e5<. ^ViT'5~4 0^r;l/%<Oi^fC?gtt*iiS! 

[0 0 6 2} (^mm 3 ) hm^ii i <D»m 

2 tmcA imm. znmmm'^K AitznwM^ 

[0 0 6 3] ®«E2- 1 ; ffT|g©'^-^'f 1 2 

ot:Tmra$mbfc. c:(Dftjaii5&*2 o o gtr. 

®»6 7K?at!2 1 5. 6 8 g $^A^bfc7K^§?S*^*D 
L. flMLt. rlM^. 2 5 0-3 0 0'CTStl2^FBm 
ilU 7 0 0'CT-2I^PBmfi!Sbt. 
^J-ttLTO. 5 -limn Sigtbfc. ^fi!c^<^®HtM^tt 
i^^tkT-A 1 : Z n = 8 0 : 2 0 TfetjAc. 
(0 0 6 4) ®!«2 - 2 ; rtTSSO'^--7-f h^»*S: 1 2 
CCT-lSfffl^JtLfc. C:«^JSt»*2 0 0 g{C. l^il 
SS)6*?0i»3 6 9. 4 8 g S^d^bfcTKiS^^^Jra 



L. rIi^L;t:. fgM^. 2 5 0-3 0 0'C-C*«j2^rBl^ 
JSL. 7 0 0"CT2^P»mJ5!cU/5:. i^fi!cife«:t»«^. 
^J-VtUTO. 5- Imm itStL^:. ^fig^OMj«3t^« 
IS^tfcT-A 1 : Z n=7 0 : 3 0 T-S.ofc. 
[0065] M««2-3 ; ^m<0^--^< 1 2 

Or-emPBrnjlSL/S:. C:©|£jlSlf9*126.65gC. {gi^ 
ffil&6 7k?0i^9 6. 3 9 g $8§*^L;t:7K^^*^lJDL. 

fg^u^t. riiS^. 2 5 0-3 0 0t:-e^fj2^FsmjlS 

b. 7 0 0"CT-2^rBmfi£bfc, I^Vi^}- 
It bT 0 . 5 - 1 mm &m t bfc. ^B£^<DM»iiL^»ll 
^JtTA 1 : Z n = 8 5 : 1 5 T^ofc. 
[0 0 6 6] @ti«2. Mi*2- l*^^M«2-3©Stt 
<&. CjF6ZgS*2%<i:b, ft«&f ^M*<^)MS:ftO. 
4ml/mini: bfcEt^1.tt*Jfi«s| 1 t(^^©;^^T'sa'< 

fc. s^i^Mss 6 mNimo^mmt:m 4 »r^-r. n i / 

(Ni+Al) (?5t;i^%75«l 0- 3 0^:;i'%©i:$CJ| 

(0 0 6 7) (nmm4) ^mmm\t, cf,. ch 

F3. CiFf0^^m'&KltUm^^^Tfrr3tcm^T& 
^. ii^^frti, ^Fa^iiSi. 0 0 0 nmtL, /\air 

Mltmmx$bi>. M«E«Sli6^2 4><Ottj«4-3«:ffl 

N i CHF3, CF4tC*fbTtj;i5^i» 

^ffittSrWr-S, X, ;itie.07y*{l:-&i^fC^bT« 

6 0 0*CS8?©<g;VJaSTfciatiSttS:*b, «rtCH 
FjfC>ffbT«, KJS:*f7.tf><DCHF3^ft*^0. 1 

3 0 o-c-efc 3 5 bfc, 
[0 0 6 8] (^iS0iJ5) *||Jg0iJlS. CjFjCZJii-^fC 

?^mmm. 1,000 s^t brcK^«, 1 if^tt 

T-S)S, M^«*JSCs)l4'®M«4^fflVv 

7 0 CCibit. tt^ttR^&M^TS^e. 2B#Fa1^SX'7K^ 

§c*«ii&b. -e©^, 7k?sia®tt*&*{!?ihbfc. si^ra 

T. *^»cD^iD^{c5i-/g^7!|iiS5^f3C2F6<0^^»ttJO 
7K»«? J: 2) =1 1 t -p . 

(0 0 6 91 (^Jg«fiJ6) ^SlJSfiSJU. A 1 ii}^f> 

tzm^X&i>. SFjOKSI^frtt. «iES9 9%e^±<D 
SF, splits 1, 0 0 OS^tb. SFs 

*$^Of^t>0tgJ!lTf&IRbfc£i^«. 1 il^ 

mT-$)-5, CjFjf^iKg^^fttiliiStsji tiHib-efes. 

TCD^Xi'P-7|>i^77tCit3ai)Sb. 'A^\Zi^K>^ 
m^^^^tzm^^ S;&raS5 5 0 - 7 0 0*CT-<75SF 
s^j-^^fig 9%ti±T-*ofc. C,Fs©^J-^IS^T 

7 0 0'C^^±®5«:^^aSTii!^^5^£:*^&*^tetlfc:, 
(0 0 7 0] 



(8) 



1 1 - 7 0 3 2 



[0 0 7 1] (HiS^sJ 7 ) A 1 tN i 

&.f^\t^mm6tmmx-&^. s^sias^ 7 o cctt 

C0 0 7 3] (il]S60il8) A 1 tZnS^^tbTA 1 : 
Zn = 8 5 : 1 5 ^t;«j»*ffit»T, C 

F4, CiFj. CHF 3 CO^m^fr-orz. 

[0 0 7 4] CF, (D^mit. 9%Sl±(DCF, 

^rsiigga 1,000 

[0 0 7 5] SJS:;«fXtf>OCF4aS«^0. 5 5i T» 

[0 0 7 6] CHFjRUCC^H.O^J-^fePHtfCUTfT 

[0 0 7 7] 0 9 Oiag|^^*^-r. A 1 iZ nd^eft 

SM«E« C H F 3, C F 4 b T fc l^i^^-MStt 

T, c^FstcMLTtt. 7 0 orsaas^i^Hi^nw^i- 

[0 0 7 8] 

l^B^(D^M] *^BJlCj;ntf. CF^. CiFjiic.!:© 
CESoffimJicUiEj] 

[0 2] *f??g©s®«jErott«i*5^-r0t?*s. 



0 m ••• (82) 

ifyy\z^r)m^i.. 'A^\zi^<o^mm^^lsbtc^&^. 
iifmmt9 9%^±.x$>^tz. ^fc. 7 0 o'c^^^T«^»^^■ 
mm^m 8 tc^r. 400 x:-vh^mm 99.9% 

[0 0 7 2] 

O (%) • ■ (83) 

[0 3] *%^(DA 1 -N iM8!E©CiF,^)-/ei4tl*^ 
[0 4] *^HJ(0A 1 -Z nMJK<^CtFs^«ei±S:S% 
[0 5] *^§gWA 1 -N iMj^OCjF,. CHF,. 

CF4©»^Stt^5^-r0-esi.. 

[06] *^BJ(75A 1 -N i M!«©CjFe^J-»C43Vj-5) 
[0 71 *%W<DA 1 -N iMi«®SF, . CjFgiD^}- 

[0 8] ^mm(DA\ -bf imm<DNF3^mmii.t:m 

[0 91 *5£§B<0A 1 -Z nMfflEWCF^ . C^F,, C 

HF, (D^miSii^^TmX'$>^. 
[010] *^BjcD-||jg^3j{c:J:Si^/»^a^gw«BS 

\-CF^UEa^y>ymit^m^ 2-N:. 3 -fS^, 
4"-7KmjDli, 5-KJS^7>. 6-^i-^:tfX, 7 -tK. 

8-gw;^. 9-Kes^*. 1 o-APx^^u-. ii 

•••'r:t>32mMSg« 12-^^11. 13-t-:$'-. 1 

4 -mm- 16. 18-xyu-^g. 

17-i^^^. 19-5c«*f. 2 0-gf;</7.}5fe#«. 2 



[06] 




1 -7 0 3 2 2 




m 2 




20 



40 



60 



CaFe '^mm (%) 



80 



ioo 



« 



(10) 



4#B8¥.l 1 - 7 0 3 2 2 




10 20 30 40 

N l/(N I+A IXmo 1%) 



50 



^0 20 30 40 

2n/(2n + A I )(mo I %) 



50 



[07] 

a 7 




300 400 500 



500 600 700 



800 



600 



[m9] 



II 0] 



100 
80 
g 60 
S 40 
20 



m 9 


CHF3 






C4F8 



CF4^fl> 



580 600 620 640 660 680 70O 720 



*7- 




1 5 
1 6 



.^JJMSia 

1 3 



:^P9— 2 1 




-18 

9 



;K>V2 2 



(II) 



■#B8¥-1 1 -7 0 3 2 2 



(5l)Int.Cl.6 

B 0 1 J 23/10 
23/14 
23/42 
23/745 
23/75 
23/755 



F I 

BO 1 J 23/14 
23/42 

B 0 1 D 53/36 
B 0 1 J 23/74 



A 
A 
D 

3 0 1 A 
3 1 1 A 
3 2 1 A 



itaiLmifmBiLx^iH 

(12) XiL 

^ftJSa B SlTU^WIHT a 1 # 1 # 
itBALmUFEiBiLJim^^ 



